Nanotechnology development and utilization: a primer for diagnostic and interventional radiologists.
The term nanotechnology refers to the design, creation, and manipulation of structures on the nanometer scale. Much of the ongoing research and development of nanotechnology is focused on the development of novel methods of imaging and delivery of therapeutics through minimally invasive means. Multifunctional nanoparticles offer great promise for molecular imaging and directing novel therapeutics to molecular targets, which was never before possible. Nanoparticle-based contrast agents have been developed for all imaging modalities. A rapidly increasing number of companies and government funding initiatives have led to a large number of novel agents in various stages of development, ranging from in vitro and in vivo animal studies to clinical use. However, barriers to the delivery of nanoparticles for tumor imaging and therapy exist. Interventional radiologists may circumvent these barriers by using imaging to guide delivery of nanoparticles.